1 {Description} {Title of Invention} D SPOSABLE WEARI NG ARTI CLE {Techni cal
Fi el d} 5{0001} The present invention relates to di sposable wearing
articles and, nore specifically, to disposable wearing articles, for
exanpl e, di sposabl e diapers, toilet-training pants and i ncontinence briefs
each provided with a plurality of elastics 10 in wai st regions.
{Background} {0002} Conventionally, disposable wearing articles in the form
of di sposabl e diapers having front and rear wai st regions 15 respectively
provided with a plurality of elastics are known. For exanple, JP
2008- 24588%cActPbtidn} di scl oses a di sposabl e diaper including a plurality
of elastics attached to the front and rear wai st regions so as to extend in
a transverge+4ir 8¢t tQfention)
DISPOSABLE WEARING ARTICLE
{Technical Field}
5 {0001}
The present invention relates to disposable wearing articles
and, more specifically, to disposable wearing articles, for
example, disposable diapers, toilet-training pants and
incontinence briefs each provided with a plurality of elastics
10  in waist regions.
{Background}
{0002}
Conventionally, disposable wearing articles in the form of
disposable diapers having front and rear waist regions
15  respectively provided with a plurality of elastics are known.
For example, JP 2008-245884 A (PTL 1) discloses a disposable
diaper including a plurality of elastics attached to the front
and rear waist regions so as to extend in a transverse direction
and to be spaced apart fromeach other ina longitudinal direction.
20 The diaper is formed in the front and rear waist regions,
respectively, with slip compensating buffer zones each composed

of a set of elastics arranged at pitches in the longitudinal

direction larger than those at which the adjacent set of elastics.



and to be spaced apart fromeach other in a |ongitudinal direction.
diaper is fornmed in the front and rear wai st regions, respectively, wth
slip conpensating buffer zones each corposed of a set of elastics arranged

at pitches in the |ongitudinal

adj acent
{PTL 1}:
di aper di

20 The

direction | arger than those at which the

set of elastics. 2 {Ctation List} {Patent Literature} {0003}
JP 2008- 245884 A 5{Summary} {Technical Problen} {0004} In the

sclosed in PTL 1 , the front and rear waist regions are

respectively forned of an upper |ayer nonwoven fabric and 10 a | ower | ayer
flabtacibetwesn which the el astics are attached. In each of the

nonwoven

slip conpensating buffer zones,

ri dges and grooves both extending in the

| ongi t udi nak+dhteclt O argdevel oped to formgathers by contraction of the

el asti cs.
buf f er

10

15

20

These gat hers enhance the stiffness in the slip conpensati
{0003}

{PTL 1}: JP 2008-245884 A
{Summary}

{Technical Problem}
{0004}

Inthe diaper disclosed in PTL 1, the front and rearwaist regions
are respectively formed of an upper layer nonwoven fabric and
a lower layer nonwoven fabric between which the elastics are
attached. In each of the slip compensating buffer zones, ridges
and grooves both extending in the longitudinal direction are
developed to form gathers by contraction of the elastics. These
gathers enhance the stiffness in the slip compensating buffer
zones, making it difficult to develop wrinkles which would
function particularly to shorten the dimension in the
longitudinal direction, in other words, which would extend in
the transverse direction.

{0005}

An object of the present invention is to provide a disposable
wearing article adapted to be easily folded along fold lines
extending in a transverse direction formed at at least one of

front and rear waist regions.

ng



15 zones, making it difficult to devel op winkles which would function
particularly to shorten the dinmension in the longitudinal direction, in

ot her words, which would extend in the transverse direction. {0005} 20An
obj ect of the present invention is to provide a disposable wearing article
adapted to be easily folded along fold lines extending in a transverse
direction fornmed at at |east one of front and rear waist regions. 3
{Solution to Problent {0006} Some enbodi nents of the present invention
provi de a di sposable wearing article having a longitudinal direction and a
transversdsbldtteattonprdhierdrticl e i ncluding: a skin-facing side; a

non- ski n-faci ng side opposite to the skin-facing side; a chassis including
a front waipgphehegion, a rear waist region and a crotch region extending
between the front and rear waist 10 regions; an absorbent structure |ying

at | east |n the s 85§Heregcgm%he “@'gﬁgq?ﬁﬁégggg%%kﬂﬁQkf¥<%g StO rear

ends of the hasers: €g- ope i ngs at er t he

chassi s, wherei
wear1ngart1clehav1nga]ngltudlnaldlrectlonandeatransverse

5 direction, the article including:
a skin-facing side;
a non-skin-facing side opposite to the skin-facing side;
a chassis including a front waist region, a rear waist region
and a crotch region extending between the front and rear waist
10  regions;
an absorbent structure lying at least in the crotch region;
a waist-opening defined by front and rear ends of the chassis;
and
leg-openings defined by lateral edges of the chassis, wherein
15 a plurality of front and rear waist elastics extending in the
transverse direction and spaced apart from each other in the
longitudinal direction are contractibly attached under tension
to the front and rear waist regions.
{0007}
20 This invention further includes the following features:
the chassis includes aplurality of sheets layeredone another;
at least one of the front and rear waist regions is formed

with a variable stiffness region including a low stiffness



15 a plurality of front and rear wai st elastics extending in the transverse
direction and spaced apart fromeach other in the |ongitudinal direction
are contractibly attached under tensian to the front and rear wai st

regions. {0007} 20This invention further includes the foll ow ng features:
the chassis includes a plurality of sheets |ayered one another; at |east
one of the front and rear waist regions is forned with a variable stiffness
region including a low stiffness 4 sub-region extending in the transverse
direction and a pair of high stiffness sub-regions being adjacent to both
si des of thb-rewist idfteesidngubn ridg dmenageviewsidrdat itteahdnginaidi o4
direction, wherein the variable stiffness region is segnented by a pair 5

of the wahsyhed@stitss 808-refhensnwdiery afijhbensheebstavertiappeti the form
the | ow stiffness sub-region is fewer than the nunber of the sheets to form

the respegtjve . h td ff S0 ANS; :aLei Ng- 49 1an
enbodinengggfﬁfﬁkggfﬁf%ﬁ%?%%?03?2$5ﬁ%%5 a%n§ﬂ?g%%§%g§?§ﬂ%f t he méisf
el astics laying out the &aﬁfectLve vari abl e stjffness regjions are .arranged

are IargeWhFﬁﬁgntF%%év%ﬁl CIF SItHEF SRar §U 81 abt i TISH t Bodid 'of the

respective variable stiffness regions as viewed in the |ongitudinal
di r ect  onodr €hd5war s anglrs t kG00Snd

the number of the sheets overlapped to form the low stiffness
sub-region is fewer than the number of the sheets to form the
respective high stiffness sub-regions.

{0008}

10 According to an embodiment of this invention, distances at which
a pair of the waist elastics laying out the respective variable
stiffness regions are arranged are larger than those at which
other waist elastics lying outboard of the respective variable
stiffness regions as viewed in the longitudinal direction are

15 arranged.

{0009}

According to another embodiment of this invention, the waist
elastics laying out the respective variable stiffness regions
lie so as to overlap ends of the layered sheets.

20 {0010}

According to even another embodiment of this invention, the
chassis includes:

an inner sheet lying on the skin-facing side;



Accordi ng to anot her enbodi ment of this invention, the waist elastics

| aying out the respective variable stiffness regions lie so as to overl ap
ends of the |layered sheets. 20(00101 5 According to even anot her enbodi nent
of this invention, the chassis includes: an inner sheet |ying on the
skin-facing side; 5 an outer sheet |lying on the non-skin-facing side; and
a wai st-openi ng sheet adapted to define the waist-opening in at |east one
of the front and rear wai st regions, wherein: the wai st opening sheet

i ncludes: 5a first sheet segnent |ying on the non-skin-facing side; a
second sheetarsegrent shgenglyhng hen skian-faciskg rsifdeinandide;aapdundary |ying
between the first and second sheet segnents so as to coincide with the

wai st - openi NYwaWBerepBaing sheet ddigptdd $b Sbebie segnealsovesdapnsy Hot h t he
i nner sheet and the 10 outer sheet; t he second sheet segnent overl aps

the inneraﬁhﬁggstag L the qﬂgnﬁh%%h §ggnggiﬁ€?r%$?b§§¢EWhé?E%ﬂﬁ are

arranged so as to be spaced apart from each ot the I ongi tudi na
di rection; tﬂe | ow stiffness sub-re iqp | s defined by a region in which 15
the second sh¥et"XEnERE aRd FReSbut®rl ¥kt are spaced apart from each

other; a first sheet segment lying on the non-skin-facing side; a
second sheet segment lying on the skin-facing side; and
a boundary lying between the first and second sheet segments
so as to coincide with the waist-opening, wherein:
the first sheet segment overlaps both the inner sheet and the
10  outer sheet;
the second sheet segment overlaps the inner sheet, and the
second sheet segment and the outer sheet are arranged so as to
be spaced apart from each other in the longitudinal direction;
the low stiffness sub-region is defined by a region in which
15 the second sheet segment and the outer sheet are spaced apart
from each other;
the respective high stiffness regions are defined by a region
in which the first sheet segment, the second sheet segment and
the inner sheet are overlapped, and also by a region in which
20 the second sheet segment, the outer sheet and the inner sheet
are ovérlapped.
{0011}

According to still another embodiment of this invention, a



the respective high stiffness regions are defined by a region in which the
first sheet segnent, the second sheet segnent and the inner sheet are
over | apped, and also by a region in wdch 20 the second sheet segnent, the
outer sheet and the inner sheet are overlapped. {0011} According to stil
anot her enbodi ment of this invention, a 6 dinension in the |ongitudinal
direction of the respective |low stiffness sub-region is in a range of 1 mm
to 10 nm {0012} According to yet another enbodi nent of this invention, a 5
di mension in the longitudinal direction of the respective variable

sti f f ness digghenseni &n itthea lpaggeudinad dmaas 38 wh thAadvaTregfebis 1B ect s of
I nvention} {0013} According to this invention, particularly according to

one or 10 swarenesbodipené$i dherLafhn aatrahgasbronemaf té heo fimont and rear
wai st regions is formed wth the variable stiffness region including the
Iom1stifo%%?2§ub-region extending in the transverse direction and a pair
of high stiffness sub-regions |lying adjacent to the both sides of the | ow

stiffness sub-regjon 15 as viewed in the . longjtudinal. di.rection wherein the
Vet ab o st RPretltl oo RSr Y Bt Rt sty ot P M ine i RbETena ot

spaced apart from each other in the |ongitudinal direction. Wth such an
ar r angénestimengéonedm ngar teeyetudingdsi dyreet ber afondet NeLIRRF ST f ness
sub-region. 20 {Brief Description of Drawi ngs} {0014}

variable stiffness regions is in a range of 20 mm to 35 mm.

{Advantageous Effects of Invention}
{0013}
According to this invention, particularly according to one or
10 more embodiments thereof, at least one of the front and rear
waist regions is formed with the variable stiffness region
including the low stiffness sub-region extending in the
transverse direction and a pair of high stiffness sub-regions
lying adjacent to the both sides of the low stiffness sub-region
15 as viewed in the longitudinal direction wherein the variable
stiffness region is segmented by a pair of the waist elastics
spaced apart from each other in the longitudinal direction. With
such an arrangement, the wearing article is easily folded along
the low stiffness sub-region.
20 {Brief Description of Drawings}
{0014}
{Fig. 1} Fig. 1 is a perspective view of a disposable diaper

as an example of the disposable wearing article.



{Fig. 1} Fig. 1 is a perspective view of a disposabl e diaper as an exanple
of the disposable wearing article. 7 {Fig. 2} Fig. 2 is a devel oped plan
view of the diaper. {Fig. 3} Fig. 3 ig a schematic sectional view taken
along line in Fig. 2. {Fig. 41 Fig. 4 is an expl oded perspective view
corresponding 5to Fig. 2. {Fig. 5} Fig. 5(a) is a scal e-enlarged di agram
illustrating an encircled portion VAin Fig. 3. Fig.5 (b) is a

scal e-enl arged diagramillustrating an encircled portion VBin Fig. 3.
{Description of Enbodinments} 10{0015} Figs. 1 through 5 illustrate an
embodi ment {Bigt Rk iFagenki oa andevedaded eflerenvdewt ofFths. diapArough 5, a

di sposabl e di aper will be described hereunder as an exanple of the
di sposabl e;wegring aigi & es aaseRedhhic ts@ cthios all vesi itakenf Pond liisiea
perspective 15 view illustrating the diaper 1 with a waist-opening 5 as

well as |eg-0 i ngsp6,bej ng kept in annular states, respectively. Fig. 2
is a deveﬁggeg?glgﬁ EI%Mﬁ%f the diaper 1 as viewed fron1the ski n-faci ng

si de wherein,the diape is kept flat with respective elastics of the

di aper belﬁEl%tﬁthﬁgﬂ ébé?ﬁgie BLRORE REtTHE FoFc B ER&FEE SRS is a
sectional view taken along line in Fig. 2, schematically illustrating the
di aperdwi th Fégpedtive constituent sheets being spaced apart from each
other. Fig. 4 is an expl oded perspective view corresponding to S Fig. 2.
Fig. 5 (a){Fsga scalregenbaspets i aghae-ehl usgeat d:hggeem aendivsddred ipor ti on VA
inFig. 3 and Fig. 5 (b) is a scale-enlarged diagramillustrating an

enci 1 ¢l ed JRartd ok M3 bB-Eign i 14394013 5Te df apPT lahas &-langidqed nal

directionY an a transverse direction X and includes a skin-facing side, a

non- ski n- Ea%bggm illustrating an encircled portion VB in Fig. 3.

{Description of Embodiments}
10 {0015}

Figs. 1 through 5 illustrate an embodiment of this invention
and, with reference to Figs. 1 through 5, a disposable diaper
willbedescribedhereunder asanexample of thedisposablewearing
articles according to this invention. Fig. 1 is a perspective

15  view illustrating the diaper 1 with a waist-opening 5 as well
as leg-openings 6 being kept in annular states, respectively.
Fig. 2 is a developed plan view of the diaper 1 as viewed from
the skin-facing side wherein the diaper 1 is kept flat with
respective elastics of the diaper being stretched against

20 contractile force thereof. Fig. 3 is a sectional view taken along
line III-III in Fig. 2, schematically illustrating the diaper
with respective constituent sheets being spaced apart from each

other. Fig. 4 is an exploded perspective view corresponding to



side opposite to the skin-facing side. i.e., a garnent-facing side, a front
wai st region 2, a rear waist region 3, a crotch region 4 extendi ng between
the front and rear waist regions 2, 18 3. The front and rear wai st regions
2, 3 are bonded to each other along respective pairs of |ateral edges 7

t hereof and thereupon front and rear ends 8, 9 of the diaper 1 extending in
the transverse direction X cooperate with each other to formthe

wai st-opening 5 and segnents of the |ateral edges 7 extending in the crotch
15 region 4 cooperate with each other to formthe | eg-openings 6. The

di aper | Rag, Zn Edddi bi om), is howeptadimadgecediendpngt} HeginidryiTénter |ine
P-P bisecting a dinension in the longitudinal direction Y of the diaper 1
and a traesverseby peetrendiviginneig).narahcengers bne Qe Qdailseehilaggad

di mension of 20 the diaper 1 in the longitudinal direction Y wherein the

di aper 1 Hﬁﬁ??éﬂegl @?ﬁgf% e substangLal ¥r§¥gﬂﬁ¢é'fna@ﬂ¥t1§he

| ongi tudi nal Fy ext endi I megi nary center tine P-P. The er al
{0016}
5 The diaper 1 has a longitudinal direction Y and a transverse

direction X and includes a skin-facing side, a non-skin-facing
side opposite to the skin-facing side. i.e., a garment-facing
side, a front waist region 2, a rear waist region 3, a crotch
region 4 extending between the front and rear waist regions 2,
10 3. The front and rear waist regions 2, 3 are bonded to each other
along respective pairs of lateral edges 7 thereof and thereupon
front and rear ends 8, 9 of thediaper 1 extending in the transverse
direction X cooperate with each other to form the waist-opening
5 and segments of the lateral edges 7 extending in the crotch
15 region 4 cooperate with each other to form the leg-openings 6.
The diaper 1 has, in addition, a longitudinally extending
imaginary center 1line P-P bisecting a dimension in the
longitudinal direction Y of the diaper 1 and a transversely
extending imaginary center line Q-Q bisecting a dimension of
20 the diaper 1 in the longitudinal direction Y wherein the diaper
1 is formed so as to bé substantially symmetric about the
longitudinally extending imaginary center line P-P. The lateral

edges 7 are curved toward the longitudinally extending imaginary



edges 7 are curved toward the longitudinally extending imaginary 9 center
line P-Pin the crotch region 4 so that a di nension of the crotch region 4
in the transverse direction may be gradually reduced. 100171 5The di aper 1
further includes a chassis 10 having the front and rear waist regions 2, 3
and the crotch region 4, an absorbent structure 30 lying on the skin-facing
side of the chassis 10 and extending across the crotch region 4 into the
front and rear wai st regions 2, 3, and | eakage-barrier cuffs 40. 10100181
The chassis 10 includes front and rear outer sheets 11, 12 lying on the

gar ment - f acnhgrsidee aheP par thal tyodet iragigprt He sbr bhat amddmesgysiwal stf r egi ons
2, 3, an inner sheet 13 lying on the inner of the front and rear outer

sheets 1142 andtdactiabhy ONeheappimdrdiosd BesecoubrmashBetldralihally so as
to define the crotch region 4 and respective parts of the front and rear

wai st reg&ggﬁcgd 3. The front and rear outer sheets 11, 12 are spaced apart
fromeach otheér in the longitudinal direction Y and the inner sheet 13 is

| ocated so as_to connect these two sheets 11, 12 to each 20 other. As
material oP%LHé front and rear outer sheets 11, 12 and the inner sheet 13,
for exanpl e, a hydrophobi c spunbonded fibrous nonwoven fabric O an SV5

( spunbbndedTne| dixmm-1s funbbadethc Fudgsogs chanwovehOf gy ied fdie II®Be used.
(0019} The front outer sheet 11 has inner and outer ends 1lla, I|Ib

ext endi ng anA tder WEABS RIS NG 2 £Gt 40 tXecaditbt @t eeglioadgeanldissorbent
structure 30 lying on the skin-facing side of the chassis 10
and extending across the crotch region 4 into the front and rear
waist regions 2, 3, and leakage-barrier cuffs 40.
10 {0018}

The chassis 10 includes front and rear outer sheets 11, 12 1lying
on the garment-facing side and partially defining the front and
rear waist regions 2, 3, an inner sheet 13 lying on the inner
of the front and rear outer sheets 11, 12 andpartially overlapping

15 these outer sheets 11, 12 so as to define the crotch region 4
and respective parts of the front and rear waist regions 2, 3.
The front and rear outer sheets 11, 12 are spaced apart from
each other in the longitudinal direction Y and the inner sheet
13 is located so as to connect these two sheets 11, 12 to each
20 other. As material of the front and rear outer sheets 11, 12
and the inner sheet 13, for example, a hydrophobic spunbonded
fibrous nonwoven fabric or an SMS

(spunbonded-meltblown-spunbonded) fibrous nonwoven fabric may



5 extending in the longitudinal direction Y to define a substantially
rectangul ar shape as a whole. The rear outer sheet 12 has inner and outer
ends 12a, 12b extending in the transvegse direction X and | ateral edges 12c
extending in the longitudinal direction Y wherein the front and rear outer
sheets 11, 12 are 10 in such a dinensional relationship that, when the
respective outer ends 11b, 12b of the front and rear outer sheets 11, 12
are overl apped with each other, the inner end 12a of the rear outer sheet
12 extends outward beyond the inner end |Ila of the front outer sheet 11.
Thi s prot bedungdr egi on has a substantially 15 trapezoi dal shape. {0020}
Between the front and rear outer sheets 11, 12 and the inner sheet 13,
there areppgyided a front |eakage-barrier sheet 14 bonded to the front
outer sheet 11, a rear |eakage-barrier sheet 20 15 bonded to the rear outer

sheet 12 ang a gcrot.ch |.eakage-barrier_sh 16 I o t e front
and rear |2§%§gé§r§fﬂU§FI§ﬁg8 g ii,ﬁig %@S%?éﬁ%%(ﬁﬁkgﬁégﬁ%%gﬁgﬁdﬁﬁg
direction Y wherein a cover sheet 17 js bonded to the side of the _crotch

| eakage- b&XEFBAING 115 At tTaNSAST At S TS theke +_bkEyk-BHTT er'Ssheet s
14, 15, 16, for exanple, a hydrophobic and breathable plastic filmnmay be
used ahd ehléeeBynyeakagehef bodpiyudinalds dusctdsnur ¥netoutdefinde adi aper 1
may be prevented. The crotch | eakage-barrier 5 sheet 16 and the cover sheet

17 are subsbanthalhyl§ hecsangul Ar Shape &S awehdlasTeezeavheneen,sastmat eri al
of the cover sheet
12 has inner and outer ends 12a, 12b extending in the transverse
direction X and lateral edges 12c extending in the longitudinal
direction Y wherein the front and rear outer sheets 11, 12 are
10  in such a dimensional relationship that, when the respective
outer ends 11lb, 12b of the front and rear outer sheets 11, 12
are overlapped with each other, the inner end 12a of the rear
outer sheet 12 extends outward beyond the inner end 1lla of the
front outer sheet 11. This protruding region has a substantially
15 trapezoidal shape.
{0020}
Between the front and rear outer sheets 11, 12 and the inner
sheet 13, there are provided a front leakage-barrier sheet 14
bonded to the front outer sheet 11, a rear leakage-barrier sheet
20 15 bonded to the rear outer sheet 12 and a crotch leakage-barrier
sheet 16 located between these front and rear leakage-barrier

sheets 14, 15 as viewed in the longitudinal direction Y wherein

acover sheet 17 isbonded to the side of the crotch leakage-barrier



17, for exanple, a hydrophobic fibrous nonwoven fabric may be used. The
respective outer surfaces of the front and rear | eakage-barrier sheets 14,
15 may be covered with the front and 10 rear outer sheets 11, 12,
respectively, and the outer surface of the crotch | eakage-barrier sheet 16
may be covered with the cover sheet 17 to inprove the texture of the diaper
1 on the garnent-facing side. As neans for bonding the respective sheets to
each other, for exanple, hot nelt adhesives may be used. 15{0021} A
plurality of front waist elastics 18a and front leg elastics 18b are

cont ract i shypeat 1 ached manteer aflensi Wreden lichéapgeahsverse dheeles iloh Xobet ween
the front outer sheet 11 and the inner sheet 13. The front |leg elastics 18b

are attached abengadma e, naely@ihnddikaaaadidie Hanart phaksicef dlsi nay 18a are
attached so as to be adjacent to the front leg elastics 18b in the

| ongi t udi pal .. dj ' d i t : n ; t he
front wai oF B aori s 18k BN TS T ot a5 bl at oe b are atanged 12 so
as to be s ac%d gfart f£0n1e ch ot her ig t he qug%%ngn |_directi.on Y and
are bonded’t 6"&t IFeRST bkt bor% RESFFPERE out 8F SHRET! 1CHIRFT L iMiér sheet
13 by suitabl e bonding neans such as hot nelt adhesives. 5{0022} = A
plural Pty sbketedp awd Stheelcaseircshd®a ahdneegrbpégnéeiasi v csha opng an
contracti bly attached under tension between the rear outer sheet 12 and the
i nner sheehapd. adheeTlears waizet wedasin C sl 9atanre adontr aot | dbweatdrastted under

tension in the transverse

17, for example, a hydrophobic fibrous nonwoven fabric may be
used. The respective outer surfaces of the front and rear
leakage-barrier sheets 14, 15 may be covered with the front and

10 rear outer sheets 11, 12, respectively, and the outer surface
of the crotch leakage-barrier sheet 16 may be covered with the
cover sheet 17 to improve the texture of the diaper 1 on the
garment-facing side. As means for bonding the respective sheets
to each other, for example, hot melt adhesives may be used.

15 {0021}

A plurality of front waist elastics 18a and front leg elastics
18b are contractibly attached under tension in the transverse
direction X between the front outer sheet 11 and the inner sheet
13. The front leg elastics 18b are attached along the inner end

20 1la and the front waist elastics 18a are attached so as to be
adjacent to the front leg elastics 18b in the longitudinal

direction Y and on the side of the outer end 11lb. Both the front

wailst elastics 18a and the front leg elastics 18b are arranged



10 direction X and arranged to be spaced apart from each other in the

| ongitudinal direction Y. The rear leg elastics 19b are contractibly
attached under tension along the innet2end 12a of the rear outer sheet 12
and arranged to be spaced apart fromeach other. Both the rear wai st

el astics 19a and the rear leg 15 elastics 19b are bonded to at | east one of
the rear outer sheet 12 and the inner sheet 13 by suitable bonding neans
such as hot nelt adhesives. {0023} Front and rear wai st-opening sheets 21,
22 are bonded to 20 respective outer surfaces of the front and rear outer
sheets 115012sako hevarhday epertohgPnugi@al odigrdt dhey Lowsiévspaaiti cal |y,
the front wai st-opening sheet 21 is bonded to the outer surface of the

out er enddlikbcofot he fooatrcobbeficsheetatlleatd and dhechreafroma stitemeni ng
sheet 22 is bonded to the outer surface of the outer end 12b of the rear
outer sheghodg.1q %&gf ERAt: AN 1eaL (Wek Siy QRERILRYSHEEE Snd hed Bl8h
respectively divided along respective boundaries 23 into first sheet
segnent s 24,h2E I%ng on the outer surface side and second sheet segnents
26, 27 |yPAg"dh The" i HhEr®'siiface side. Mre specifically, the front and
rear wai st-opening sheets 21, 22 are folded along the respective boundaries
23 and5théoﬁg?ét sheet segnents 24, 25 and the second sheet segnents 26, 27
are layered to each other, respectively. 10 The boundari es 23 define the
wai st - openi n@ plandll itaf offhec smmeikicnel adefdnéothend reatr hod aleatiesds 8, 9
of the chassis 10 (See Fig. 1). 00241 An absorbent structure 30 is attached

to the innep suefase: Sddshy %fttfalt}%eﬁnﬁﬁae§h@@ﬁsﬂ&1 Pehes s ameteast r uct ur e

30 includes a core conposedof at |east one of fluff pulp, superabsorbent

poLYTST PALLEL S A gL ST BBl o0 Shepyg, PapeT e e
19a are contractibly attached under tension in the transverse
10 direction X and arranged to be spaced apart from each other in
the longitudinal direction Y. The rear leg elastics 19b are
contractibly attached under tension along the inner end 12a of
the rear outer sheet 12 and arranged to be spaced apart from
each other. Both the rear waist elastics 19a and the rear leg
15 elastics 19b are bonded to at least one of the rear outer sheet
12 and the inner sheet 13 by suitable bonding means such as hot
melt adhesives.
{0023}
Front and rear waist-opening sheets 21, 22 are bonded to
20 respective outer surfaces of the front and rear outer sheets
11, 12 as viewed in the 1longitudinal direction Y. More

specifically, the front waist-opening sheet 21 is bonded to the

outer surface of the outer end 1lb of the front outer sheet 11



absorption side of the absorbent structure 30 to cover the core.

mat eri al
fabric,

20 As
of the body side liner 31, a |liquid-pervious fibrous nonwoven
for exanple, an air-through nohwoven fabric or a spunbonded

nonwoven fabric nay be used. The absorbent structure 30 is forned with a

plurality of grooves 32 extending 14 in the |longitudinal direction Y.

regi on of the absorbent structure 30 forned with the grooves 32,
substantially no or scarce core naterial is present, and thereby the
absorbent structure 30 nay be easily folded al ong these grooves 32 and 5
easi |y putnidrhel oser sensactpew ity shee@arisy bendhedyo tHhe oheer stgEmaei on of
the grooves 32 makes it possible to enlarge the absorption area of the core

and thereby tRe angelrekabiel A phicoRe8f hodid yhbkti ds. stich ANy bne. {0025}
of | eakage-barrier cuffs 40 is interposed between the absorbent

10A pair

structure g

arranged

0 be spaced apa

and to extend in. the Ion%jtudigﬂg'dir ction Y. In eac

| eakage- bAPFPEFT EUF FO UG

Lafsi

viewed in the transverse direction

5

10

15

20

on the outer surface side and second sheet segments 26, 27 lying
on the inner surface side. More specifically, the front and rear
waist-opening sheets 21, 22 are folded along the respective
boundaries 23 and the first sheet segments 24, 25 and the second
sheet segments 26, 27 are layered to each other, respectively.
The boundaries 23 define the waist-opening 5 and, at the same
time, define the front and rear ends 8, 9 of the chassis 10 (See
Fig. 1).

{0024}

An absorbent structure 30 is attached to the inner surface side
of the inner sheet 13. The absorbent structure 30 includes a
core composedof at least one of fluff pulp, superabsorbent polymer
particles and a mixture thereof, and tissue paper or the like
wrapping the core, wherein a body side liner 31 lies on an
absorption side of the absorbent structure 30 to cover the core.
As material of the body side liner 31, a liquid-pervious fibrous
nonwoven fabric, for example, an air-through nonwoven fabric
or a spunbonded nonwoven fabric may be used. The absorbent

structure 30 is formed with a plurality of grooves 32 extending

Qg%diéélgéiempt reeés 33. Z-B‘Qﬁbﬁa%‘sz%t%ﬁg@:e?;ﬁ&ix?ﬁéé AQnare

om eath ot he nsverse direction X

In a

AL E e Snde s Rt S e TS de as



X is bonded between the absorbent structure 30 and the inner sheet 13, and
an outer lateral edge 42 lying outer side as viewed in the transverse
direction X is provided with a plurality of cuff elastics 43 extending in
the longitudinal direction Y and 20 contracti bly attached thereto under
tension in the longitudinal direction Y. The outer |lateral edge 42 is not
bonded to the inner sheet 13 and adapted to be spaced upward fromthe inner
sheet 13 under contraction of the cuff elastics 43 so as to cone in 15

cl ose contact with vicinities of thewearer's inguinal regions and thereby
to preventinbode! yordditiwsirsichiascuioneY f rlomal eaking olittiod adserdicager .
{0026} 5Fig. 5 (a) and Fig. 5 (b) are scal e-enl arged di agrans respectively

i1l ustratispgutherensor£dekParitironseVirapde Y32 N filgstaht 1A f rentorand rear
wai st - openi ng sheets 21, 22 are respectively forned so that dinensions in

t he | ongi tudi nal di .0 .t fLrst 2 b
| arger %bsggg%gtﬁggéeﬁFkggéX%gggn %gﬁgé?’ségﬁgﬁpgg%g?n%ié %%éﬁﬁ?gﬁﬁils, in

the front waist-opening sheet 21, a | g th ginension LI of th i rst sheet
segnent Zétﬁ€§§HF%d39r%%¥éﬁ3éﬁ@lédhfpg gﬁea BRI 2FMYBE i4f &% %Ange of
about 60 to about 85 mmand, in the illustrated enbodi nent, this length

di mensbonekisiily set tn abmg @htRamwits Aheewngthedl sreveion Hxrtdfethe
second sheet segnent 26 neasured froman end 26a to the boundary 23 may be

in a rangecehaabent o A0ti® @haiite s7 @2mmagad, itnpbheihlé usd railedrgmodi ment,
this length dinension L2 is set to about 42 mm A dinensional difference

between these biish Al SEERRLSNCEhaSBUTRY St S48 eFBY ePEoddtption
of bodily fluids such as urine.
{0025}

10 A pair of leakage-barrier cuffs 40 is interposed between the
absorbent structure 30 and the inner sheet 13. The leakage—-barrier
cuffs 40 are arranged to be spaced apart from each other in the
transversedirectionXandtoextendinthe longitudinal direction
Y. In each of the leakage-barrier cuffs 40, an inner lateral

15 edge 41 lying inner side as viewed in the transverse direction
X is bonded between the absorbent structure 30 and the inner
sheet 13, and an outer lateral edge 42 lying outer side as viewed
in the transverse direction X is provided with a plurality of
cuff elastics 43 extending in the longitudinal direction Y and

20 contractibly attached thereto under tension in the longitudinal
direction Y. The outer lateral edge 42 is not bonded to the inner
sheet 13 and adapted to be spaced upward from the inner sheet

13 under contraction of the cuff elastics 43 so as to come in



20 a range of about 15 to about 30 mmand, in the illustrated enbodi nent,
this dinmensional difference is set to about 22.5 mm In the rear

wai st - openi ng sheet 22, a length dinension L3 of the first sheet segnent 25
measured froman end 25a to the boundary 23 may be 1 6 in a range of about
100 to about 125 mmand, in the illustrated enbodinent, this length
dinmension L3 is set to about 104.5 nm A |length dinension L4 of the second
sheet segnment 27 nmeasured froman end 27a to the boundary 23 may be in a
range of about 5 80 to about 100 mmand, in the illustrated enbodi nent,
this di merdiose tdnisctset thovabioutt 82 mh tie diemeesi'snahgdifidkredenset ween
these first and second sheet segnents 25, 27 may be in a range of about 15

to about 3IQdnementhy ith pRevddd wshnayed erodiuBBM s urtiflest domanrsilaml
difference is set to about 22.5 nm 10{0027} Between each pair of the first

sheet Seg@Eﬁt%fZ%hezéi . the second sheet segments 26, 27, a plurality of
front and rear “wal st -opening el astics 28, 29 are respectively arranged so
as to be spaced apart fromeach other in the |ongitudinal direction 15 Y.
These frort’%4Rd rear wai st-opening el astics 28, 29 extend in the transverse
direction X and contracti bly attached under tension. The front

wai st - bpeni Aggel ast ies 28darBiar r angéd i aran sepéa-eefpneddbetifeEinishe
boundary 23 and a |line at a distance of about 32 nmin the | ongitudinal

di recti on r¥spRdtare]l §pacadk 2 @pay ther o1 hel @ngs 24ans26aokind hes fir st and

second sheet segnents

Fig. 3. The front and rear waist-opening sheets 21, 22 are
respectively formed so that dimensions in the longitudinal
direction Y of the first sheet segments 24, 25 may be larger

10  than those of the second sheet segments 26, 27. Specifically,
in the front waist-opening sheet 21, a length dimension L1 of
the first sheet segment 24 measured from an end 24a to the boundary
23maybe ina range of about 60 toabout 85mmand, inthe illustrated
embodiment, this length dimension L1 is set to about 64.5 mm.

15 A length dimension L2 of the second sheet segment 26 measured
from an end 26a to the boundary 23 may be in a range of about
40 to about 70 mm and, in the illustrated embodiment, this length
dimension L2 is set to about 42 mm. A dimensional difference
between these first and second sheet segments 24, 26 may be in

20 arangeof about 15toabout 30mmand, intheillustratedembodiment,
this dimensional difference is set to about 22.5 mm. In the rear

waist-opening sheet 22, a length dimension L3 of the first sheet

segment 25 measured from an end 25a to the boundary 23 may be



24, 26, respectively. The rear waist-opening elastics 29 are arranged in an
area defined between the boundary 23 and a |ine at a distance of about 72
mmin the longitudinal direction Y 17gand are spaced apart fromthe ends
25a, 27a of the first and second sheet segnents 25, 27, respectively.
According to this enbodi nent, the front and rear wai st-opening el astics 28,
29, the front and rear waist elastics 18a, 19a and the front and 5 rear |eg
el astics 18b, 19b cooperate together to constitute the wai st elastics
according to this invention. 10028} The front and rear wai st-opening sheets
21, 22 aren amarateed foabdie 0Es pecdbhame ddbenm sand,adestiod itlhHeisftumeritecand rear
outer 10 sheets 11, 12 in such a manner that the respective ends 24a, 2ba

of the filshoshgehtsem®NtEnddn dondVerdapst he saspechb¥eroutLers su.f aces of
the front and rear outer sheéts 11, 12 and arebondedt hereto, but the

respectiv n 6 27a of -the_second shegt , r ced
apart fr o% ?ﬁgaft%o% T O(r%legrll %g out 61 S négtsg%%%?ggéﬁeﬁ%% %f%ngfas\%or s, the

end 26a of the second )
from an end 27a to the boundary 23 may be in a range of about

5 80 to about 100 mm and, in the illustrated embodiment, this
dimension L4 is set to about 82 mm. A dimensional difference
between these first and second sheet segments 25, 27 may be in
arangeof about 15 toabout 30mmand, intheillustratedembodiment,
this dimensional difference is set to about 22.5 mm.

10 {0027}

Between each pair of the first sheet segments 24, 25 and the
second sheet segments 26, 27, a plurality of front and rear
waist-opening elastics 28, 29 are respectively arranged so as
to be spaced apart from each other in the longitudinal direction

15 Y. These front and rear waist-opening elastics 28, 29 extend
in the transverse direction X and contractibly attached under
tension. The front waist-opening elastics 28 are arranged in
an area defined between the boundary 23 and a line at a distance
of about 32 mm in the longitudinal direction Y and are spaced

20 apart fromthe ends 24a, 26a of the first and second sheet segments
24, 26, respectively. The rear waist-opening elastics 29 are
arranged in an area defined between the boundary 23 and a line

at a distance of about 72 mm in the longitudinal direction Y



sheet segnment 26 and the outer end Il b of the front outer sheet 11 are
spaced apart from each other in the longitudinal direction Y w thout com ng
in contact with each other. Ina simlay fashion, the end 27a of the second
sheet segnment 27 and the outer end 20 12b of the rear outer sheet 12 are
spaced apart fromeach other in the |ongitudinal direction Y w thout com ng
in contact wwth each other. A distance between these ends 26a, 27a and the
respective outer ends 11b, 12b nay be in a range of about 1 to 18 about 10
mm and, in the illustrated enbodi ment, this distance is set to about 8 nmm
{0029} Thenidnaee sheetd lDas faosi zeesunlist has, a2Ta ont téred fi3mtt Rewdeof 5
may extend beyond the end 26a so as to overlap the first sheet segnent 26,

and a realscendql3be sy R¥lend beyong, tﬂ&_p%r&qi%qgsom@of@ir@g/edd apitshe first

sheet segment 27. Specifically, a dinension in the longitudinal direction Y

of the inne heet. 13 ,may. be.in ran f_ . al .600 t, 650, 4 am and,
in the 1OGP%P§§ F%Fédjg%gg‘Pﬁeﬁ ; ??ﬁg%ﬁﬁﬁ§n§%%%13§ %%%S dggﬁgﬁt%ggo nmm

{0030} In a space defined between the respective ends 26a, 27a of the
the front and rear waist elastics 18a, 19a and the front an

5 rear leg elastics 18b, 19b cooperate together to constitute the
waist elastics according to this invention.
{0028}
The front and rear waist-opening sheets 21, 22 are laminated
on the respective outer surfaces of the front and rear outer
10 sheets 11, 12 in such a manner that the respective ends 24a,
25a of the first sheet segments 24, 25 overlap the respective
outer surfaces of the front and rear outer sheets 11, 12 and
arebondedthereto,buttherespectiveend526a,27a<ﬁfthesecond
sheet segments 26, 27 are spaced apart from the front and rear
15  outer sheets 11, 12. In other words, the end 26a of the second
sheet segment 26 and the outer end 11b of the front outer sheet
11 are spaced apart from each other in the longitudinal direction
Y without coming in contact with each other. In a similar fashion,
the end 27a of the second sheet segment 27 and the outer end
20 12b of the rear outer sheet 12 are spaced apart from each other
in the longitudinal direction Y without coming in contact with
each other. A distance between these ends 26a, 27a and the

respective outer ends 1llb, 12b may be in a range of about 1 to



second sheet segnents 26, 27 and the front and rear outer sheets 11, 12,
only two sheets, i.e., the first sheet segnents 24, 25 15 and the inner
sheet 13 are overl apped to define | owjgtiffness sub-regions 51, 52. A
dimension in the longitudinal direction Y of the respective |ow stiffness
sub-regions 51, 52 corresponds to a dinension by which the outer ends 11b,
12b are spaced apart fromthe ends 26a, 27a, respectively. Specifically,
the 20 dinmension in the longitudinal direction Y of the respective | ow
stiffness sub-regions 51, 52 may be in a range of about 1 to about 10 mm
and, in theoukl ustnmataed , etrhothererit]usthias edi aehsdbments, setis clisttente8 mm
(See paragraph{0028}). In respective sides 19 inner than the |ow stiffness
sub-regiong Slc B2 &Sovd eywegyin the longitudinal direction Y, the inner
sheet 13, the front outer sheet 11 or the rear outer sheet 12 and the first
sheet seg ﬁE ?4 or 25 are respectively overlapped to define three-I|ayered
5 inner hﬁg 8 i ffness sub-regions 53, 54. A dinension in the |ongitudinal
direction Y of the respective inner high stiffness sub-regions 53, 54 may
be in a ranfee dhnghoteed Lo abaut i 2D SHmfaRt Pl Feret ielnldug%"i‘ dth&geot

enbodi nment, this dinension is set to about 15 mm |In respective sides outer
than the ow sktéfidéss/ob@ shb-emiZias sblas 52 avevilewetdhe nfitet Isdwegitt udi nal
direction Y, the inner sheet 13, the second sheet segnent 26 or 27 and the

first shegbqsegrept, 24n@ra 2&4" @revenbappgdekocdefbayppidires: layerad out er
hi gh stiffness sub-regions 55, 56. A dinension in the |ongitudinal
direCtionsg QE £9905§§E§§Hh¥§jﬂﬁ%%rSHEQQ §g5££9€5§7. Specifically, a
dimension in the longitudinal direction Y of the inner sheet
13 may be in a range of about 600 to about 650 mm and, in the
10 illustrated embodiment, this dimension is set to about 620 mm.
{0030}
In a space defined between the respective ends 26a, 27a of the
second sheet segments 26, 27 and the front and rear outer sheets
11, 12, only two sheets, i.e., the first sheet segments 24, 25
15 and the inner sheet 13 are overlapped to define low stiffness
sub-regions 51, 52. A dimension in the longitudinal direction
Y of the respective low stiffness sub-regions 51, 52 corresponds
to a dimension by which the outer ends 11b, 12b are spaced apart
from the ends 26a, 27a, respectively. Specifically, the
20 dimension in the longitudinal direction Y of the respective low
stiffness sub-regions 51, 52 may be in a range of about 1 to

about 10 mm and, in the illustrated embodiment, this dimension

is set to about 8 mm (See paragraph{0028}). In respective sides



15 sub-regions 55, 56 may be in a range of about 10 to about 20 mm and, in
the illustrated enbodinent, this dinension is set to about 10 mm {00311 In
the regions of the aforenentioned diapgr 1 in which the front 20 and rear
wai st - openi ng sheets 21, 22 are attached to the front and rear wai st
regions 2, 3, respectively, the nunber of sheets overlapped is fewer in the
| ow stiffness sub-regions 51, 52 than in the inner and outer high stiffness
sub-regions 53 through 20 56 which are adjacent to the |ow stiffness
sub-regions 51, 52, respectively, and the stiffness is correspondingly

| oner in tiheesubhaegilonsl &d,st5Z finkas snbthegsoabsr&hi s &3 wimwsuhhirnse.
These | ow stiffness sub-regions 51, 52 and the inner and outer high 5

stiffness subrd:REIQRE N33 dIVQUINR OB, tespasidvehycexbenthaeress dte f ront
and rear waist regions 2, 3 in the transverse direction X and constitute

respective. variabl e i ffness regions .5Q. 3 r wai st

el astics f@g?tlgg(ﬁﬁégFF%ﬁgﬂfggggd&Tﬁﬂbﬁgtgﬁgéé%%EE?FEW§$%?¢E%§é%§&

sub-regions 51, 52 inthe longitudinal direction Y and, in theilléggrated

enbodi ment2? PHe2p edpectsIREGUl'Er DS eshaBPEA FReP b tiUtisrarl S S i on Y

of the front and rear wai st elastics 18a, 19a are placed at the positions
5 dinner high stiffness sub-regions 53, 54. A dimension in the

longitudinal direction Y of the respective inner high stiffness
sub-regions 53, 54 may be in a range of about 10 to about 20
mm and, in the illustrated embodiment, this dimension is set
to about 15 mm. In respective sides outer than the low stiffness
10 sub-regions 51, 52 as viewed in the longitudinal direction Y,
the inner sheet 13, the second sheet segment 26 or 27 and the
firstsheetsegment24or25areoverlappedtodefinethree—layered
outer high stiffness sub-regions 55, 56. A dimension in the
longitudinal direction Y of the respective outer high stiffness
15 sub-regions 55, 56 may be in a range of about 10 to about 20
mm and, in the illustrated embodiment, this dimension is set
to about 10 mm.
{0031}
In the regions of the aforementioned diaper 1 in which the front
20 and rear waist-opening sheets 21, 22 are attached to the front
and rear waist regions 2, 3, respectively, the number of sheets
overlapped is fewer in the low stiffness sub-regions 51, 52 than

in the inner and outer high stiffness sub-regions 53 through



substantially corresponding to the ends 24a, 25a of the first 15 sheet
segnents 24, 25 and the remaining elastics are arranged at the positions
i nside these ends 24a, 25a in the longptudinal direction Y. A distance in
the longitudinal direction Y between these front and rear wai st elastics
18a, 19a and the front and rear wai st-opening elastics 28, 29 may be in a
range of about 20 20 to about 35mmand, inthe illustrated enbodi nent, this
distance is set to about 33 mm wherein the respective variable stiffness
regions 50 are segnented by the front and rear waist elastics 18a, 19a
opposi te 6 whicarothedjbnethecd angi tadistal f fdiesecsiibnregloys anld t9%e front
and rear wai st-opening elastics 28, 29 opposite to one another in the

| ongi t udi nRAlspdick el PN a¥id SPEGIthirgakky, i AcdirPEBSbAAI h&l ¥ Newkeangh tiidi nal
direction Y of the respective variable stiffness regions 50 may be in a

range of aheut 20.ho & aBoul, 35 AN...i D el dysiealed srbadmnt, this

di nension i's Se 0~ abdut prtch 1n the~longltud na

direction_ Y at which the f t [ [
respectivéPV a;;gga%ﬂsF§ﬂ§%%%i0%2d55?a§2%ﬁhf%h%'?ﬁ%é%sa%gﬂhnigﬁﬁib%

b stiffness sub-regions 53 through 56 respectively extend across
the front and rear waist regions 2, 3 in the transverse direction
X and constitute respective variable stiffness regions 50.
{0032}
The front and rear waist elastics 18a, 19a may lie outboard
10 ofatleastthelowstiffnesssub-regions51, 52 inthelongitudinal
direction Y and, in the illustrated embodiment, the respective
outermost ones in the longitudinal direction Y of the front and
rear waist elastics 18a, 19a are placed at the positions
substantially corresponding to the ends 24a, 25a of the first
15 sheet segments 24, 25 and the remaining elastics are arranged
at the positions inside these ends 24a, 25a in the longitudinal
direction Y. A distance in the longitudinal direction Y between
these front and rear waist elastics 18a, 19a and the front and
rear waist-opening elastics 28, 29 may be in a range of about
20 20 toabout 35mmand, intheillustratedembodiment, this distance
is set to about 33 mm wherein the respective variable stiffness
regions 50 are segmented by the front and rear waist elastics

18a, 19a opposite to one another in the longitudinal direction



10 to in a range of about 5 to about 15 mmand this pitch is smaller than
the dinmension in the longitudinal direction Y of the respective variable
stiffness regions 50. In a simlar faghion, a pitch in the |ongitudinal
direction Y at which the front and rear wai st-opening elastics 28, 29 are
respectively arranged 15 is set to in a range of about 5 to about 10 nm and
this pitch is also snaller than the dinension in the |ongitudinal direction
Y of the respective variable stiffness regions 50. In this regard, the term
"pitch" used herein (and will be used hereunder al so) neans a

cent er -t oycant ehedf séraneaadbetaeemicachp20ipaial aoft itdse2 &dj 2t epposliast i cs.
(0034) The variable stiffness regions 50 fornmed in the front and rear

wai st regignsnd.andb@fert he ahOrIRptiened 1dhapest lognsurRRdtiffata1122 for
exanpl e, when the front and rear wai st regions 2, 3 of the diaper 1 slip

toward the side of. the crotch regiagn 4.during use th i aper.. 1, ..t front
and rear Wai ltmernesdioéh%nzt,h%%é)?lglgﬁglfl%lb%l]feo(% ed' gl %ﬁgtq}%%‘alsg\%cécéik}gf ness
sub-regions 51, 52 so that 5 these | ow stijffness sub-regions 51, 52 may
protrude Hathable Norfdngsscrerears o0 Ry Prolt kg eeart Rt rdyitons 2, 3
are folded along an imaginary line R along which the |ow stiffness

sub- r eyi opbobt,3BRmextandn(See iEilgst 13 teddjmoelimens, t blel $ owisensfioess
sub-regions 51, 52, the high stiffness sub-regions 10 53 through 56 are
defined byst herffonipand 3£ wWai st el astics 18a, 19a and the front and
rear wai st-opening elastics 28, 29, respectively. Wth such an arrangenent,
in the hiqpoﬁglffness sub-regions 53 through 56 lying closer to the

el astics, To extending in the longitudinal direction Y are devel oped
under 15 contraction of the rg;gfctive el astics but aqg &gl extending in
the transver &&taPr Behenlongstyimply dgeser bprd. aF st ygr??ti%9 nsur ed
that the front and rear waist regions 2, 3 are easily folded exclusively
al ong t herkew wtisff redsstduls- L8gi oh%a ire 525p20Lt0085Y arWieged Hes fseént  and
rear wai st regions are folded along the | ow stiffness sub-regions 51, 52,
voi ds1@r etdefn nedbetawenabher fSotdetbpear 1 b ems aaadc e pweahel s rstslledy and
thereby the diaper 1 is partially 23 spaced apart fromthe wearer's body.
Asa resul ty,,3 YaRtI LakLon; pf Ogﬁrtc}{eoﬁ_oﬁggtghg{?gi &i%%ctﬂ@r‘ioYe@’f teher eby
preventing a skin eruption and an unconfortable stuffiness. In addition,

when the ?@%&SEtiQé%EgiakﬁeQﬂLf&Hﬁxiﬁﬁegig Sﬁxﬁ’lﬁﬁfs¥ﬁﬁi§?~f%gﬂfg%?rs

a pitch in the longitudinal direction Y at which the front and
rear waist-opening elastics 28, 29 are respectively arranged
15 is set to in a range of about 5 to about 10 mm and this pitch
is also smaller than the dimension in the longitudinal
direction Y of the respective variable stiffness regions 50.
In this regard, the term "pitch" used herein (and will be used
hereunder also) means a center-to-center distance between each
20 pair of the adjacent elastics.
{0034}
The variable stiffness regions 50 formed in the front and rear

waist regions 2, 3 of the aforementioned diaper 1 ensures that,



5 are caught wthout effort by the folded | ow stiffness sub-regions 51, 52
and the wearer can easily pull up the diaper. For the reason that the high
stiffness sub-regions 53 through 56 ape adjacent to the |ow stiffness
sub-regi ons 51, 52, respectively, even if the wearer violently pulls up the
di aper 1, the diaper 10 1 should not be torn. 00361 For the reason that the
vari abl e stiffness regions 50 protrude outward, it is also possible the
wearer to pinch these protruding regions 50 when it is desired to pull up
or down the diaper 1. 15 In addition, for the reason that the variable

stiffnessroedtongpR) anhenptyideshtwehl nesne wofi dtheegliaski 2s And the
tightening force exerted on the wearer's body can be partially alleviated,

the di apey; .easi | n d-f o he Lk apsyelse i reetion X
In this rgéépggmi?%ﬁga%g§%%??§% ?%gagﬁi %d%%génd 5 lrear maiégjregions as
a whole to ensure a_tightening force sufficient to keep the diaper 1

i ncl ose chFa.%aQﬁﬁH"tﬂBe I%i@§db689F V?ﬁsﬁtﬁqgﬁﬁﬁﬁp23e§ e FHghPeni ng
force of the regions other than the variable stiffness re%;ons may be

adj usted be énpsde@d along the low stiffness sub-regions 51, 52 so that

5 these low stiffness sub-regions 51, 52 may protrude outward.
More specifically, the front and rear waist regions 2, 3 are
folded along an imaginary line R along which the low stiffness
sub-regions 51, 52 extend (See Fig. 1). Adjacent to the low
stiffness sub-regions 51, 52, the high stiffness sub-regions

10 53 through 56 are defined by the front and rear waist elastics
18a, 19a and the front and rear waist-opening elastics 28, 29,
respectively. With such an arrangement, in the high stiffness
sub-regions 53 through 56 lying closer to the elastics, folds
extending in the longitudinal direction Y are developed under

15 contraction of the respective elastics but any fold extending
in the transverse direction X is hardly developed. In this way,
it is ensuredvthat the front and rear waist regions 2, 3 are
easily folded exclusively along the low stiffness sub-regions
51, 52.

20 {0035}

When the front and rear waist regions are folded along the low
stiffness sub-regions 51, 52, voids aredefinedbetween the folded

portionsandthewearer'sbodyandtherebythediaperlispartially



24 the requirenents such as fit to the wearer's body. {00371 The

di mensi on of the respective variable stiffness regions 50 in the
longitudinal direction Y nmay be in a gnge of about 20 5 to about 35 mm |If
this dinmension is less than 20 mm thé’regi ons adapted to be folded will be
| essened, resulting in that it will be inpossible to ensure the sufficient
ventilation and, at the sane tine, it will becone correspondingly difficult
to pinch these regions 50. If this dinmension exceeds 35 nm respective 10
areas of the regions |lying on each side inner and outer than the variable

stiffness reqgions 5 s viewed in the longitudinal directi ; nd_adapt ed
to be pro@PagagﬁﬁFﬁf Eo?ﬁgh “Sh eFe%gxﬁggs%ge ggfﬁ%é’f@é%%% gagﬁ nthep
front and rear wai st-opening elastics 28, 29 will be unacceptably
restricteHrQHErEVéﬁiGﬁ?l%ﬂﬁﬂ?rtﬁéié&ﬁPF8V§ﬁt‘ﬁFﬁﬁ%éhPﬁ@V?BF%%gd?s¥H€ di aper
1 to be exerted on the wearer's body nmay not be ensured. 00381 Conpared to
t he di mensiroptiontédie dongicoudiomabbile rsectiifdme¥sof It heldiédpectwiven aei abl e
stiffness regions 50, nanely, the 20 distance between the front and rear

wai st el agbhesr18ared®d @nghine ubr eAt angpéear, Waiestwelpesnti'rg falngstriscs 28,
29, which cooperate to lay out the respective variable stiffness regions
50, the di3tances (P {ehesde it B hanaltieli 18 <44 FeRLLOML LY -lagiiinGh - 25
51, 52 and the wearer can easily pull up the diaper. For the
reason that the high stiffness sub-regions 53 through 56 are
adjacent to the low stiffness sub-regions 51, 52, respectively,
even if the wearer violently pulls up the diaper 1, the diaper
10 1 should not be torn.
{0036}
For the reason that the variable stiffness regions 50 protrude
outward, it is also possible the wearer to pinch these protruding
regions 50 when it is desired to pull up or down the diaper 1.
15 In addition, for the reason that the variable stiffness regions
50 are provided with none of the elastics and the tightening
force exerted on the wearer's body can be partially alleviated,
the diaper 1 can be easily expanded outward in the transverse
direction X. In this regard, it is essential for the front and
20 rear wailst regions as a whole to ensure a tightening force
sufficient to keep the diaper 1 in close contact with the wearer's

body. For this purpose, the tightening force of the regions other

than the variable stiffness regions may be adjusted to ensure



the front and rear waist elastics 18a, 19a and the front and rear

wai st-opening el astics 28, 29 are respectively arranged are set to be
relatively small. As a result, the fr? t and rear wai st regions 2, 3 can be
nore easily folded along lines extendihg 5 in the transverse direction X in
the variable stiffness regions 50 than the remaining regions. {00391 The
dinmension in the longitudinal direction Y of the |ow stiffness sub-regi ons
51, 52 may be in a range of about 1 to 10 about 10 mm |If this dinension is
less than 1 mm it will be difficult to fold the front and rear wai st

TegiP”S Zthg.?%8@9f%£?§@3%ﬂﬁﬂ{%gi%@% @Bdth%fwégférQ%qﬁﬂﬁkon exceeds 1Q mm
it wll be diffrcu 0 ensure the required strength and the front wai st
region 2 gnglgr the rear waist region 3 likely be torn. 15{0040} The
vari abl e sPPffhess region 50 in the front waist region 2 is forned in an
area defined between the wai st-opening 5, i.e., the boundary 23 of the
front wai stTopedimsgsshretf 2hearpbrawt iveneantak he sdildfance wFIbdoput032 mm
fromthe boundary 23 toward the 20 side of the crotch region 4 and the
vari abl e shi theebsndiegidimai0difetbeor eamanaicet inegi pan@e it fadravad 2i0n an
area defined between the waist-opening 5, i.e., the boundary 23 of the rear
vai st - gpeni,ng, sheet g2 grd ek B8s fbn tike) di Stance; @tndbort redfions
adapted to be folded will be lessened, resulting in that it will
be impossible to ensure the sufficient ventilation and, at the
same time, it will become correspondingly difficult to pinch
these regions 50. If this dimension exceeds 35 mm, respective
10 areas of the regions lying on each side inner and outer than
the variable stiffness regions 50 as viewed in the longitudinal
direction Y and adapted to be provided with the front and rear
waist elastics 18a, 19%a and the front and rear waist-opening
elastics 28, 29 will be unacceptably restricted and eventually
15 the sufficient tightening force of the diaper 1 to be exerted
on the wearer's body may not be ensured.
{0038}
Compared to the dimension in the longitudinal direction Y of
the respective variable stiffness regions 50, namely, the
20 distance between the front and rear waist elastics 18a, 1%9a and
the front and rear waist-opening elastics 28, 29, which cooperate

to lay out the respective variable stiffness regions 50, the

distances (pitches) in the longitudinal direction Y at which



72 mmfromthe boundary 23 toward the side of the crotch region 4. In this
way, the |locations in which the respective variable stiffness regions 50
are formed may be differentiated frongiach ot her dependi ng on whet her the

| ocation is in the front waist 5 regi 2 or the rear waist region 3 and

t hereby the locations at which the voids are forned may be displaced from
each other. Thus, the ventilation effect between inside and outside of the
di aper 1 can be further efficiently achieved through the both wai st regions
and thereby humdity mﬁthin the diaper 1 can be 10 further decreased. 00411
While the fro d ut er. _.sh r each
other in thé ?%%g?t% Eﬁﬁ&%&éﬁlgﬁggF%%ﬁeﬂg?us ra?ggﬁq#%pg&égﬁtgﬁh i's not
essential for the outer sheet. to.include 15 two separate _sheets being

spaced apdPETfVohseadtfbiverclaghdcrt 2P s %%s%?%ﬂE?%R?QEﬁyeéyé@ﬁ§98g88nt|nuous
outer sheet for the front and rear wai st regions. This invention has been
descri bedaaboset ¢ bherddagiiyedfy shel bniedemestulith tthe foent gind rpal| -
pants-type di aper having the front and rear waist regions 2, 3 previously
20 bondedwheseachyiohBer, alandd Mers especl/inmg deat £1@g edges ektehliisg
invention is applicable also to an open-type diaper having the front and

rear rtef% ‘Bg% ?8%5% %%Qr%‘é%'l%nb;@'lﬁeghé Q52 %1@ é‘@# ?x}] é‘:grtegggo!’n spective

Iatera ges he constituent menbers o e di aper are not
[imted t&P gose escribed in the,sgeC|f|cat|on but the other types of
material WPdEPST USEY TR 1% FEFAAESt echni cal fiel d may be used without 5
limtation. The terns "first" and "second"” used in the description and
cl ai ns of {PAB8}invention are usednerely to distinguish simlar elenents,
simlar positions or other simlar neans. {Reference Signs List } 0043 }
101di aper (Thespasakingivweainnghar liotlberudfinabt dnaestisegrobf3rtaar 1vai St
regi on
stiffness sub-regions 51, 52 may be in a range of about 1 to
10 about 10 mm. If this dimension is less than 1 mm, it will be
difficult to fold the front and rear waist regions 2, 3 along
these sub-regions and, if this dimension exceeds 10mm, it will
be difficult to ensure the required strength and the front waist
region 2 and/or the rear waist region 3 likely be torn.
15 {0040}
The variable stiffness region 50 in the front waist region 2
is formed in an area defined between the waist-opening 5, i.e.,
the boundary 23 of the front waist-opening sheet 21 and the line
at the distance of about 32 mm from the boundary 23 toward the
20 side of the crotch region 4 and the variable stiffness region
50 in the rear waist region 2 is formed in an area defined between

the waist-opening 5, i.e., the boundary 23 of the rear

wailst—-opening sheet 22 and the line at the distance of about



4crotch regi on 5wai st-openi ng 156l eg-openi ngs 7l ateral edges 8front end
9rear end 1l0Ochassis 20 11front outer sheet (outer sheet) 12rear outer sheet
(outer sheet) 13inner sheet 18afront ist elastics (waist elastics ) 28
18bfront leg elastics (waist elastics) 19arear wai st elastics (waist

el astics) 19brear leg elastics (waist elastics)

72 mm from the boundary 23 toward the side of the crotch region
4. In this way, the locations in which the respective variable
stiffness regions 50 are formed may be differentiated from each
other depending on whether the location is in the front waist
5 region 2 or the rear waist region 3 and thereby the locations
at which the voids are formed may be displaced from each other.
Thus, the ventilation effect between inside and outside of the
diaper 1 can be further efficiently achieved through the both
waist regions and thereby humidity within the diaper 1 can be
10  further decreased.
{0041}

While the front and rear outer sheets 11, 12 are spaced apart
fromeach other in the longitudinal direction Y inthe illustrated
embodiment, i1t 1s not essential for the outer sheet to include

15 two separate sheets being spaced apart from each other, and it
is possible to use a single continuous outer sheet for the front
and rear waist regions. This invention has been described above
on the basis of the embodiment in the form of a pull-on pants-type
diaper having the front and rear waist regions 2, 3 previously

20 bonded to each other along the respective lateral edges 7, this
invention is applicable also to an open-type diaper having the
front and rear waist regions not previously bonded to each other

along the respective lateral edges.



21front wai st-openi ng sheet (waist-opening sheet) 5 22rear wai st-opening
sheet (wai st-opening sheet) 23boundaries 24, 25first sheet segnents 26,
27second sheet segnents 28front wai st;opening elastics (waist elastics) 10
29r ear wai st-opening el astics (wai st %?astics) 30absorbent structure

50vari able stiffness region 51, 52| ow stiffness sub-regions 53, 54inner
hi gh stiffness sub-regions (high stiffness 15 sub-regions) 55, 56outer high
stiffness sub-regions (high stiffness sub-regions) Xtransverse direction

| ongi tudi nal direction

{0042}

The constituent members of the diaper 1 are not limited to those
described in the specification but the other types of material
widely used in the relevant technical field may be used without

5 limitation. The terms "first" and "second" used inthe description
andclaimsof thisinventionareusedmerelytodistinguishsimilar

elements, similar positions or other similar means.

{Reference Signs List}

{0043}
10 1 diaper (disposable wearing article)
2 front waist region
3 rear waist region
4 crotch region
5 waist-opening

15 6 leg-openings

7 lateral edges
8 front end
9 rear end
10 chassis

20 11 front outer sheet (outer sheet)
12 rear outer sheet (outer sheet)
13 inner sheet

18a front waist elastics (waist elastics)



20 29 {dains} {Aaim1l} A di sposabl e wearing article having a

| ongi tudinal direction and a transverse direction, the article conprising:
5a skin-facing side; a non-skin-facing%;ide opposite to the skin-facing

si de; a chassis including a front ist region, a rear waist region and
a crotch region extendi ng between the front and rear wai st regions; 10an
absorbent structure lying at least in the crotch region; a waist-opening
defined by front and rear ends of the chassis; and | eg- openi ngs defi ned
by |l ateral edges of the chassis, wherein a plurality of front and rear

wai st el askj.cs i i 1 F ans . diyection and spaced apart
fron1each§g%herf?%$ﬁ?ﬁé SH%F%EEFngvg%?ge%fééﬁ?éﬁ&e contractibly attached
under tenigon to the front and . .rear wai st e i ons, wherein: t he chassis
i ncl udes &2l urd®it y oS shdecs Iray éFadSbne %%B‘t r; 20at |east one of the

front and rear wai st regions is forned
19b rear leg elastics (waist elastics)

21 front waist-opening sheet (waist-opening sheet)
b 22 rear waist-opening sheet (waist-opening sheet)

23 boundaries

24, 25 first sheet segments

26, 27 second sheet segments

28 front waist-opening elastics (waist elastics)
10 29 rear waist-opening elastics (waist elastics)

30 absorbent structure

50 variable stiffness region

51, 52 low stiffness sub-regions

53, b4 inner high stiffness sub-regions (high stiffness

15 sub-regions)
55, 56 outer high stiffness sub-regions (high stiffness
sub-regions)
X transverse direction
Y longitudinal direction

20



with a variable stiffness region including a | ow stiffness sub-region
extending in the transverse direction and a pair of high stiffness
sub-regi ons being adjacent to both siges of the 30 |ow stiffness
sub-regions as viewed in the longitudinal direction, wherein the variable
stiffness region is segnented by a pair of the waist elastics; and

the nunber of the sheets overlapped to formthe |low stiffness 5 sub-region
is fewer than the nunber of the sheets to formthe respective high
stiffness sub-regions. {daim?2} The di sposable wearing article
according kP, gh@j m1, wherein distances at which a pair of the waist

el astics laying out the 10 respective variable stiffness regions are
arranged ar arger. than those at which the other waist elastics |ying

out board ofﬁa%ﬁiq‘ §pective variable stiffness regions as viewed in the

l ongi tudinal direction are arranged. {C aim 3} 15The di sposabl e wearing
articl e accoRdiifpasebdieaienningr aptighepaving fel aaysEueiaat fegerayPRg out
the respective variable stiffness regions lie so as to overlap ends of the
| ayered sheets.tfllsaiansd) direction, Thie disposkbh|emedrdimg:arti cl e accordi ng
to anyone of clains 20 1 through 3, wherein: the chassis conprises an

i nner sheet LykRgnopathe;skidysfacing side, an outer sheet lying on the
non- ski n-faci ng side and” a wai st-openi ng sheet adapted to define the

MBISt_Openln% hgnggkin—facing side opposite to the skin-facing side;

a chassis including a front waist region, a rear waist region
and a crotch region extending between the front and rear waist
regions;

10 an absorbent structure lying at least in the crotch region;

a waist-opening defined by front and rear ends of the chassis;
and

leg-openings defined by lateral edges of the chassis, wherein
a plurality of front and rear waist elastics extending in the

15 transverse direction and spaced apart from each other in the
longitudinal direction are contractibly attached under tension
to the front and rear waist regions, wherein:

the chassis includes a plurality of sheets layered one
another;

20 at least one of the front and rear waist regions is formed
with a variable stiffness region including a low stiffness
sub-region extending in the transverse direction and a pair of

high stiffness sub-regions being adjacent to both sides of the



31 |l east one of the front and rear wai st regions; t he wai st - openi ng
sheet conprises a first sheet segnent |ying on the non-skin-facing side, a
second sheet segnent |ying on the skigpsfacing side and a boundary |ying
between the first and second sheet segnents so as to coincide with the

wai st - openi ng; the first sheet segnent overlaps both the inner sheet
and the outer sheet, the second sheet segnent overl aps the inner sheet, and
t he second sheet segnment andthe outer sheet are arranged so as to be spaced
apart fromeach other in the longitudinal 10 direction; and the | ow

stiffness;syhsreghobsisspdebhNeds BY & &,R81 9chd 1WhAbehulibea s@gerA LS BAST
segnent and the outer sheet "are spaced apart fromeach other, the

ti high stiff . i_or defined b i [ i.ch. th
ot sheBlCEebharts THa OEons  ShOero 15 Saghont DRUTTHEY Mlef ERGSL are

over| apped and by a region in which the second sheet segnent, the outer

sheet andofhEn¢ nfests stdics /o¢8fl apped. {C ai m 5} The di sposabl e wearing
article according to anyone of clainms 20 1 through 4 wherein a dinension in
t he | ongi t udithal nuilreecd f arheoghédies pespéeppee toofw st ithenkss ssulfifnegison is in
a range of 1 mMmmto 10 mm {Cd aim&6} 32 The di sposable wearing article

accor di Ngst9-20Yi ONe OfreGledi fRad LY GHBIDT oWhERe! dhdeh MRNH 2 ithet he
I ongitudinal direction of the respective variable stiffness regions is in a

range of %QSBE% 9v§5hfgﬂ stiffness sub-regions.

{Claim 2}
The disposable wearing article according to claim 1, wherein
distances at which a pair of the waist elastics laying out the

10  respective variable stiffness regions are arranged are larger
than those at which the other waist elastics lying outboard of
the respective variable stiffness regions as viewed in the
longitudinal direction are arranged.

{Claim 3}

15 The disposable wearing article according to claim 1 or 2,
wherein the waist elastics laying out the respective variable
stiffness regions lie so as to overlap ends of the layered sheets.

{Claim 4}
The disposable wearing article according to any one of claims

20 1 through 3, wherein:
the chassis comprises an inner sheet lying on the skin-facing
side, an outer sheet lying on the non-skin-facing side and a

waist-opening sheet adapted to define the waist-opening in at
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least one of the front and rear waist regions;

the waist-opening sheet comprises a first sheet segment lying
on the non-skin-facing side, a second sheet segment lying on
the skin-facing side and a boundary lying between the first and
second sheet segments so as to coincide with the waist-opening;

the first sheet segment overlaps both the inner sheet and
the outer sheet, the second sheet segment overlaps the inner
sheet, andthe second sheet segment and the outer sheet arearranged
so as to be spaced apart from each other in the longitudinal
direction; and

the low stiffness sub-region is defined by a region in which
the second sheet segment and the outerrsheet are spaced apart
fromeachother, the respectivehighstiffnessregionsaredefined
by a region in which the first sheet segment, the second sheet
segment and the inner sheet are overlapped and by a region in
which the second sheet segment, the outer sheet and the inner
sheet are overlapped.

{Claim 5}

The disposable wearing article according to any one of claims
1 through 4 wherein a dimension in the longitudinal direction
of the respective low stiffness sub-region is in a range of 1
mm to 10 mm.

{Claim 6}
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The disposable wearing article according to any one of claims
1 through 5, wherein a dimension in the longitudinal direction
of the respective variable stiffness regions is in a range of

20 mm to 35 mm.



